A 15-residue bifunctional element in D-AKAP1 is required for both endoplasmic reticulum and mitochondrial targeting.
The cAMP-dependent protein kinase anchoring protein, d-AKAP1, has two N-terminal splice variants. The shorter forms (N0, d-AKAP1a, and -1c) target to mitochondria, and the longer forms (N1, d-AKAP1b, and -1d) with 33 additional residues N-terminal to N0 target to the endoplasmic reticulum (ER) (Huang, L. J., Wang, L., Ma, Y., Durick, K., Perkins, G., Deerinck, T. J., Ellisman, M. H., and Taylor, S. S. (1999) J. Cell Biol. 145, 951-959). In d-AKAP1a, translation may initiate from both Met-34 or Met-49 producing two molecules both targeted to mitochondria. The shorter molecule contains the 15-residue targeting motif, homologous to the N-terminal mitochondrial targeting motif of hexokinase I. Extensive mutagenesis showed that one hydrophobic surface of the 15-residue hexokinase-homologous segment contained the key elements for mitochondrial targeting. The same 15 residues are also part of the ER-targeting signal, but for ER targeting multiple hydrophobic residues are required that encompass both surfaces of the helix. The different involvement of the same helical motif for targeting to the two organelles appears to reflect different modes of interaction with the two organelles. This is the first example of a bifunctional helical element that is required for both ER and mitochondrion targeting.